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For successful teaching to take place, there must be a teacher and student(s). The teacher must know and
communicate the information to the student in a way that the student can understand, use, and appreciate. To do
that, the teacher must be aware of how the student learns, how the student feels about learning, what goals the
student has, and what needs the information fulfills for the student. The student must be ready to learn and must
believe the teacher can teach him or her. The student must be able to translate the information into an
understandable form, be able to connect the information with what was known before, and have a context in
which to apply the information. Whether articulated or not, every good teacher understands this.

In order to teach more effectively, teachers engage in a lot of theoretical discussions. Researchers take select
groups of students and test theories. Both groups reflect on their own successful learning. They listen to
professors and read journal articles. A consensus is reached on the most effective teaching methods. Teachers
distill the consensus with their own opinions and past experiences and then use the framework to conduct their
classes.

Students who object to the format or goal of the class have three choices: argue convincingly for a different
approach, trust the teacher and wait for results, or leave. Overwhelmingly in adult education classes, they leave.

Of course, attrition has many reasons. There are situational causes: lack of babysitters, transportation, new job
schedules. There are emotional causes. Students in adult education classes have impulsively left commitments
before, dropping out of high school, quitting jobs, leaving other adult education classes. There are institutional
causes: changes in class schedules, costs or locations. Whatever the causes, it is common for programs to have
50-70% attrition rates (Quigley, 1995).

The perception that the class is not providing a forum in which they can learn is an important contributing factor
in attrition. In a classroom research study conducted by Pamela Meader, a math teacher in Portland, Maine,
«math difficulties were the barrier that students perceived as keeping them from finishing a class.” Over 60% of
the students mentioned math difficulties as a barrier to persistence compared with the next highest category of
fewer than 10% for a child’s illness (Meader, 2000, p. 9).

Students and teachers do not see math and math instruction in the same way. Most math teachers enjoy math,
have been successful at it, and relish the challenge. They consciously use math in their everyday lives, perhaps
especially chosen among their family and friends to figure the tip or keep the family finances. Students, on the
other hand, have often been unsuccessful at math, avoiding it as much as possible. Math learned in school
appears useless, a creation of teachers and textbook writers. “Most math is just a game. If you like it, you play
it. I don’t like it.” (student, Prairie State College, Illinois, 1992).

I don’t care how many cookies Sally made. And I don’t care how many were oatmeal and I
don’t care how many were chocolate chip and I could care less who ate them. You know, I’ll
never in my life forget that problem as long as I live. Who cares?! You cook ’em, you eat
‘em. (Curry, Schmitt, & Walton 1996, p. 15)

It is not surprising then that students and teachers have very different perceptions of how a math class should be
conducted.

These facts were brought home to me this year during an afternoon substituting in a GED math class at Harper
College in Palatine, Illinois. One of the tasks for the six students in the class was to learn how to divide
fractions. I approached it with manipulatives, discussion, and problem-solving. The students participated and
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seem to successfully grasp the concept. At the end of the class, I asked for their reactions. One student was
enthusiastic both at her learning and the way the material had been presented. The other students responded
more negatively. These are some of their comments:

“We don’t need to understand why this works. In life you are just given a problem, you follow the rules and
you do it.”

“Understanding is too hard.”
“Real math teachers in high school don’t teach like that.”

“You know, she hasn’t had much math so this seems good to her. But we all remember a little how to do this
and we want to start from where we remember.”

«All I want is to know the rules and get my GED. I don’t care about math.”

Were these general attitudes with all students or just those almost ready for the GED? Was this, perhaps, justa
reaction to a particular class and a difficult concept? I created a survey completed by students in adult
education math classes at four widely separated community colleges in Illinois.

I Palatine area including Harper College and several workplace sites. This college is in the far
northwest suburban area of Chicago. Most students have jobs and are somewhere in the middle
income range. There is a fairly even distribution of Hispanic, Caucasian, and African-American
students along with a significant number of other ethnic and racial groups.

IL. Elgin Community College. Elgin is a middle-sized older city about 45 miles northwest of Chicago.
The students are similar to those at Harper with a large percentage of immigrants, especially from
Mexico.

III. Olive Harvey Community College is located on the south side of Chicago. The students at Olive
Harvey are primarily African-American although there are other ethnic and racial groups represented.
The income level varies from low to middle class. Many students have jobs, but there are also many
who are unemployed.

V. Prairie State Community College is in Chicago Heights, a southern suburb of Chicago. The student
population is similar but somewhat more diverse than at Olive Harvey.

The teachers surveyed came from two groups:
I Those at the schools where the students were surveyed.
IL. Teachers belonging to the Adult Numeracy Listserv.

Both groups were asked to complete the survey from the viewpoint of a student. The teachers were asked to
imagine themselves as students in a math class.
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MATH SURVEY

Under each number, mark 1 by the answer you most agree with and 2 by the second best answer.

1. What should a math class teach?
A. The rules that tell how to do math problems.
B. The understanding behind the rules.
C. The ability to look at problems and develop your own rules.

2. Which kind of problem would you most enjoy working on in your class? They will all teach you the
math. '

How many years of carpet would it take to carpet your living room?

Could all the people in the world float in Lake Superior?

Develop a budget.

Do practice problems from the GED test.

Figure out how much money in interest you pay on your credit card bill.

moOw»

3. Do you prefer:
A. Working on your own in a good workbook. The teacher helps you if you get stuck.

B. Working with a partner or in small groups studying and doing problems together.
C. Working as a whole class learning the same math strategies all together step-by-step.

4. Do you think it is more productive to:
A. Do the word problems that are most common in math workbooks.
B. Learn math by problem solving to find solutions to the real math problems in student’s lives in the
classroom.
C. Spend most of the time practicing addition, subtraction, multiplication, division on whole numbers,
decimals and fractions and not do too many word problems.

5. Would you rather learn math by:

Listening to an explanation from the teacher.

Practicing problem solving by using games and puzzles.

Watching an example done on the board by students or teachers.

Using rulers and other “hands-on” tools that help you to “see” the math.
Discussing and working problems in pairs or small groups of other students.

moOw»>

Why are you learning math?

A. For my job.

B. To pass the GED

C. Because I always felt I didn’t know the math I should have learned in school.
D. To help my own kids.

E. Because it is interesting.

F. To use in my everyday life.
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The rationale behind the questions and choice of responses is obvious with the exception of Question Two. In

Question Two, the following is the reasoning behind the responses:
1. What kinds of problems would you most enjoy working on in your class?

A. How many yards of carpet would it take to carpet your living room.

This is a false “real-life” question found in many math texts. Most people when they need carpeting
either give dimensions to the carpet store or have the salesman/installer measure the room. Few

people actually figure the area.

B. Could all the people in the world float in Lake Superior?

This is an intriguing question both Jor the information and the challenge of solving. It has no

connection to any essential need.

C. Developa budget

Many people have the need 1o do this and have tried before entering math class. It is necessary, but it

is a process that people Jrequently feel they know already.

D. Do practice problems from the GED

A common belief is thar if you practice similar type problems, you will do better on the test. Even for

those not ready for the GED, it may be a goal.

E. Figure out how much money in interest you pay on your credit card bill.
This is a real-life, important challenge that many of us cannot do.

Students completing the survey: 161
Teachers completing the survey: 13

Palatine area students: 46
Prairie State students: 19
Elgin students: 47

Olive Harvey students: 49

Charss for total student responses and total teacher responses are on the next page.

There were some differences in the sites.

Comparison of First Choices: Students

26 20 26 4A 4B 4c

Question & Response No.

n

O Palatine area
B Elgin

O Prairie State
0O Olive Harvey
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2. Which kinds of problems would you most gnjoy working on in your math class

All sites but Palatine chose 2D: “Do practice problems from the GED test.” Palatine preferred 2E: “Figure out
how much money in interest you pay on your credit card bill.

Students were not distinguished according to what type of adult education math class they were in. It is
possible that those in Palatine were not in a GED program to the extent that the other groups were.

4, Do you think it is more productive to:

Three sites were quite close between choices 4A: “Do the word problems that are most common in math
workbooks” and 4B: “Learn math by problem-solving to find solutions to real math problems in student’s lives
in the classroom.” However, Prairie State overwhelmingly chose 4B and Elgin and Palatine gave a strong
showing to 4C: “Spend most of the time practicing addition, subtraction, multiplication, division on whole
numbers, decimals and fractions and not do too many word problems.”

Looking back at the Student Total chart, note that students were strongly unanimous on most choices. They
want “The rules that tell how to do math problems.” They would like to “do the practice problems on the GED
test.” They would prefer “working as a whole class” over working alone or in small groups. They want to find
solutions to “...real math problems.” Instruction should come directly from the teacher, and the emphatic goal

is to pass the GED.

Teachers, on the other hand, want “the understanding behind the rules.” They agree with students on doing
“practice problems from the GED,” “working as a whole class,” and doing “real life math problems.”
However, teachers prefer to “work in pairs or small groups,” and they see the reason to learn math “because it is

interesting.”

Teachers’ choices are much more varied than student choices. For instance, 3 out of 13 teachers, approximately
23%, chose “Could all the people in the world float in Lake Superior” as their favorite type of problem to work
on in class. Only 10 out of 161 students, or 6%, chose the same problem, intellectually interesting but neither
“real world” nor directly applicable to the GED. '

One of the most striking contrasts was in the attitude toward small group work, with 38% of the teachers
favoring it and only 14% of the students in question 3 and less in question 5.

The results of the survey questions are consistent whether the numbers are for just first choice or the sum of the
first and second choices.

What implications does this have for teaching?

The National Council of Teachers of Mathematics issued standards for math education in 1989. These were
translated into standards for adult education in a 1996 research study funded by The National Institute for
Literacy titled: A Framework for Adult Numeracy Standards. The similarity of selected standards is shown
below:
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NCTM Standards, grades 5-8
(selected standards with selected bullet points)

Standard 1: Mathematics as Problem-Solving

Use problem-solving approaches to investigate and understand mathematical content
Formulate problems from situations within and outside mathematics,

¢ Develop and apply a variety of strategies to solve problems, with emphasis on multistep and nonroutine
problems;

Standard 2: Mathematics as Communication

Model situations using oral, written, concrete, pictorial, graphical and algebraic methods;
Reflect on and clarify their own thinking about mathematical ideas and situations;
Develop common understandings of mathematical ideas, including the role of definitions;
Discuss mathematical ideas and make conjectures and convincing arguments;

Standard 3: Mathematics as Reasoning

¢ Understand and apply reasoning processes, with special attention to spatial reasoning and reasoning with
proportions and graphs;
®  Make and evaluate mathematical conjectures and arguments;

Standard 4: Mathematical Connections

¢ Use a mathematical idea to further their understanding of other mathematical ideas;
*  Apply mathematical thinking and modeling to solve problems that arise in other disciplines, such as art,
music, psychology, science and business;

Standard 5: Number and Number Sense

®  Understand, represent and use numbers in a variety of equivalent forms (integer, fraction, decimal,
percent, exponential, and scientific notation) in real-world and mathematical problem situations;
¢ Develop number sense for whole numbers, fractions, decimals, integers, and rational numbers;

A Framework for Adult Numeracy Standards

Relevance/Connections

Problem-Solving, Reasoning/Decision-Making
Communication

Number and Number Sense

There has been support for these standards both in the K-12 and the adult education community. (The NCTM
Standards were amended in 2000, but they were not substantially altered.)

In 1995, District 2 in Manhattan, New York introduced a new standards curriculum.

“Before the district adopted TERC, a full-year pilot project showed comparable performance between the
comparison group and the TERC group on traditional computation tasks. But the TERC group demonstrated
greater flexibility in their choice of approach to problems and greater accuracy in solving them” (Hausman,
1998).
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“In 1994, in Arlington, Virginia, 110 adult educators from 30 states met for a three-day working conference on
adult mathematical literacy. Their recommendations included the following: :

1. Class math activities should be collaborative, involve problem solving, and help learners develop reasoning
skills. (Ciancone, 1996).”

“Educators interested in developing numeracy (rather than in merely teaching mathematics) are challenged not
only to address learners’ formal knowledge of mathematics or their ability to solve word problems, but also to
attend to their abilities to transfer skills and effectively manage numeracy situations” (Gal & Stout, 1997-1998,

p- 15).

This information presents a contradiction. The research indicates that learners need to have “the ability to look
at problems and develop (their) own rules.” They need to problem solve and communicate their thoughts to
others moving away from knowledge centered in and directly transmitted from the teacher. Students need to
experience math in a variety of ways including with physical objects, in conversation, and by symbolic

abstraction.

But if this teaching makes students uncomfortable and challenges their trust in the efficacy and accessibility of
the math class, they will drop out. If the student is not in class, it does not matter if the method of math

instruction is the most optimal or not.

Perhaps if the teacher steps back a little with respect toward students’ perceptions, both good teaching and
retention can be accomplished.

e  Start with whole class instruction and move toward small groups as the comfort level in the class increases.
It is not bad for the teacher to be respected as a source of information. Discussion and thought can occur in
a whole class as well as in a small group.

e Let students, who are frequently unsure and apprehensive, have the confidence of learning a procedure and
applying it successfully. Give rules. Just because students learn a rule does not mean that they will never
understand it.

e Recognize and applaud students who are seeking a GED. It may not be the only goal in adult mathematics
education, but it is a worthy one. Let students see GED type problems. Practicing problem types reduces
anxiety, which helps test taking. :

e  When students seem confident enough to move out on their own, give choices. Let them decide if and who
they will work with. Some students learn better if they struggle with the problem on their own. Some
work best with one friend. Some like the camaraderie and ideas generated in a group.

e  Validate the bits and pieces of knowledge the student has accumulated. Begin a discussion by asking them
what they already know. Stepping off from familiar ground is reassuring and makes it easier to explore the
unknown.

e Encourage students to use “math words” such as “balance,” “rate,” “measure,” “weigh,” “share,” etc. to
develop problems that are relevant to their lives and past experience.

e  As the class becomes more oriented toward problem solving and independence, explain not only the math
but also the reasons for approaching it in this fashion.

In summary, treat the class with the same compassion and support as you would any friend who came to you for
help even if you and that friend have some differences in perception as to how the help should be given.

References

Ciancone, T. (1996). Numeracy in the adult ESL classroom. Washington D.C.: U.S. Government Printing
Office. (ERIC Document Reproduction Service No. ED 3992316)



Understandings 131

Curry, D., Schmitt, M. J., & Waldron, S. (1996). 4 framework Jfor adult numeracy standards: The mathematical
skills and abilities adults need to be equipped for the future. Washington, DC: The National Institute
for Literacy.

Gal, L, & Stout, A. (1997-1998). Numeracy: Becoming literate with numbers. Adult Learner, 9, 13-16.

Hausman, C. (1998). The newest “new math” phobia. Family.com [online]. Available: http:/family.go.com
[Accessed July 23, 2000].

Meader, P. (2000, March) The effects of continuing goal setting on persistence in a math classroom. Focus on
Basics, 4, 7-10.

National Council of Teachers of Mathematics. (1989). Curriculum and evaluation standards for school
mathematics. Reston, VA: NCTM.

Quigley, B. A. (1995). Reasons for resistance to attending adult basic literacy. Washington, DC: US.
Government Printing Office. (ERIC Document Reproduction Service No. ED 3378408)

=)



3

“n

0Fs 3LY

U.S. Department of Education
Office of Educational Research and Improvement (OERI)
National Library of Education (NLE)
Educational Resources Information Center (ERIC)

REPRODUCTION RELEASE

(Specific Document)

ERIE

|. DOCUMENT IDENTIFICATION:

Ttle M40 ok He EHAOP e, Beholder

Tbt(?)"l‘& Cl;:amond

Author(s):
Corporate Source: Publication Date:
RDueTs LEARNINE MATNEMAT /¢S & oo/

il. REPRODUCTION RELEASE:

In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents announced in the
monthly abstract journal of the ERIC system, Resources in Education (RIE), are usually made available to users in microfiche, reproduced paper copy,
and electronic media, and sold through the ERIC Document Reproduction Service (EDRS). Credit is given to the source of each document, and, if
reproduction release is granted, one of the following notices is affixed to the document.

If permission is granted to reproduce and disseminate the identified document, please CHECK ONE of the following three options and sign at the bottom
of the page.

Aruitoxt provided by Eic:

The sample sticker shown below will be
affixed to all Level 1 documents

The sample sticker shown below will be
affixed to all Level 2A documents

The sample sticker shown below will be
affixed to all Level 2B documents

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL HAS
BEEN GRANTED BY

\4
N
s'b

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

Level 1

!

DA

Check here for Level 1 release, permitting
reproduction and dissemination in microfiche or other
ERIC archival media (e.g., electronic) and paper
copy.

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL IN PERMISSION TO REPRODUCE AND
MICROFICHE, AND IN ELECTRONIC MEDIA DISSEMINATE THIS MATERIAL IN
FOR ERIC COLLECTION SUBSCRIBERS ONLY, MICROFICHE ONLY HAS BEEN GRANTED BY
HAS BEEN GRANTED BY
Q\O Q\o
%,bé‘ 6’2’6\
TO THE EDUCATIONAL RESOURCES TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC) INFORMATION CENTER (ERIC)
2A 28
Level 2A Level 2B
! !

Check here for Level 2A release, permitting
reproduction and dissemination in microfiche and in
electronic media for ERIC archival collection
subscribers only

Check here for Level 2B release, permitting
reproduction and dissemination in microfiche only

Documents will be processed as indicated provided reproduction quality permits.
if permission to reproduce is granted, but no box is checked, documents will be processed at Level 1.

| hereby grant to the Educational Resources Information Center (ERIC) nonexclusive permission to reproduce and disseminate this document
as indicated above. Reproduction from the ERIC microfiche or electronic media by persons other than ERIC employees and its system
contractors requires permission from the copyright holder. Exception is made for non-profit reproduction by libraries and other service agencies
to satisfy information needs of educators in response to discrete inquines.

Sign

- f'\: P ocntns
here,~»> N %MM &SL)‘C\WL

TCLC) .

Printed Name/Po

mamow} CZC)u.CoJ-»bmJ Comnsuy

oz -

Org#nization/Address:
nila

ase

Q U}}A

ERIC

Telephon

CTTN Jo> BSBE

FXguy) 903 2Q.31

b hearniy Recouree CentedSiten,
~J

dprec— clee, ?me:. 8 [1/2000

U

uuw;_ o

I\c7 (over)



fil. DOCUMENT AVAILABILITY INFORMATION (FROM NON-ERIC SOURCE):

If permission to reproduce is not granted to ERIC, or, if you wish ERIC to cite the availability of the document from another source, please
provide the following information regarding the availability of the document. (ERIC will not announce a document unless it is publicly
available, and a dependable source can be specified. Contributors should also be aware that ERIC selection criteria are significantly more
stringent for documents that cannot be made available through EDRS.)

Publisher/Distributor:

Address:

Price:

IV. REFERRAL OF ERIC TO COPYRIGHT/REPRODUCTION RIGHTS HOLDER:

If the right to grant this reproduction release is held by someone other than the addressee, please provide the appropriate name and
address:

Name:

Address:

V. WHERE TO SEND THIS FORM:

Send this form to the following ERIC Clearinghouse:

However, if solicited by the ERIC Facility, or if making an unsolicited contribution to ERIC, return this form (and the document being
contributed) to:

ERIC Processing and Reference Facility
4483-A Forbes Boulevard
Lanham, Maryland 20706

Telephone: 301-552-4200
Toll Free: 800-799-3742
FAX: 301-552-4700
e-mail: ericfac@inet.ed.gov
WWW: http:/lericfac.piccard.csc.com
EFF-088 (Rev. 2/2000)




